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(54) WIRING BOARD AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
wiring board which is composed of an insulating board 
having through-holes and a thin film wiring layer formed 
on the surface of the insulating board, improved in 
reliability and wiring density, and manufacturing at a low 
cost. 

SOLUTION: Through-holes 100 are provided to a glass 
board 1 by sandblasting, a wiring pattern 120 and an 
interlayer insulation layer 110 are formed on the glass 
board 1, a plating wiring 101 is formed on the inner 
surface of the through-holes 100, or the through-holes 
are filled up with conductive matter for the formation of 
a multilayered wiring board. 
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5 ± >+^©{@S l Ja5ffi<fc('^ffl-^ti:T ; bJ:(/i.0 1 1 IZM 
1 20Bffla- a' S*bTliS.*«5^taiMWE© 
g£:3}iiSc©¥3$te5P >y :/Sffl*&fr€-TflBirr S d <h 

QFP-^CSP^£©¥«^/\°-y^— 
S^fttK^ >^>+)-^^©^lbS15SS 1 -DVJJ^fvX 

*t3^^BB^$r^gB3^ 3 ©SJJgTff^ Tfe© 
IBKWCIi^^ > HIEI^S^««-^S5^€:^fi£r^) «fc O 

S'iMI©*-5iEIS©^€r«Sig^ 1 ©K®?L 100S1 

cxmfctz>&?\zisXb&^o 

[0 0 6 2] ift§#«»f»7^«)j|^ttLTIt DR 

^ tROM, mAHhyyyisz.*^). DRAMtSRAMt 

ya/t'J^ ASIC<i:DRAM^:<h*^*So ±tf 
y-y3>yXfATH777->i rtJDfVf n > t ASIC 

t'J, 7^->^rLP>Iii5T^a>tDRAM, *-5(/^iT-ra 
£b-5o 'i£m*'ft©^^77>yv'iL^ ; E:U-difi6ffl^n 
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[0 0 6 3] ¥«f^9 vmfoTy-?) h^mwrn. 

mme\t. a*>^"3 o o^cmmmmf-^^^m^ 

nS. «M /^>^3 0 0Sr^rrS^**P9€:# 
SIB^S«6 f'^U U 7D-t§ £ t \Z& 
n-5.*fc> 03 4f^-r<fc'5fc:, ^SIH^SKCDI^ 

mmti Lx,n>^3 o o£^gi3&s«6 «&lt 
[0064] a>73 o o\z\z. &m<DmM%m : g$LX 

X IS, *J1> fc:7.V7.. 3618, -f>i>^AH0^1 
2 ffigeU:^bfc-&&£te^£/\*>:/ 
3 0 OtLTffit^^Ctdn:*^ «^*® 

mnmmz&&vrcMmzrt>73 o otLiit^ 

^.tfepJtiX^-So fi/WcA>:/3 0 o«, tt^'com 

immvjJiKimvT\z/i J rdzmb2-&& z\t.\z^^ 
B&r c: t &t#5o ^mt£©&?£iB-& u^ni&ffl 

[0 0 6 5] )\yy°Z 0 OfcS8Mrr*¥i»«*«9KR 
C S P © «fc 5 fc¥*lfl*«5Kffifc3H3F©I3ire 

md&zfti tzmztef&z n&nmzm ^sc ta^ti 

3 £ HZ J; 0 , A>"7° £®ffii^©&nte£|pLh£-e-fc 

©iPl^XSlC*5t/iTA*>yi*|Bf^«ffi4'^SSi5:LA*>y 
£«!»©S^i*©^&l»ifc3-&* £ fc*n?€?S. 

[0 0 6 6] a>:/3 o omthtz.nyy'fDm^^ \t/u 

fctUT, Sn-Zn^ Sn-Agf, SfcteSn- 
A g - C u mov*(3)5^7 U 0!)x.{;fSn 
-3. 0Ag-0. 5Cu£ffl<^Tt><fc^. 



16 



fit, #iittw©<fc3K:, ttaawiK^f^^'j 

jo iz^AMomrnvm mmm t. &M6&mfc6\z 
mi-£tiz>*mfo^y7°9 tL<vmffi!mLtmrttx. 

— ^fiy©^ggicfflv^n-5«^/^>> r ©si! 
j&tt. =^fll©SSKK:tt^*fflVifc«&fc»i, 
©(i^=fc«9fe«<^:<T^e)^:t/^-r^t)-fe, — # 

^ wu*. aNM**Ft^jiiaiias«©-^ ^^fc^iisM 

[0 0 6 7] ^eiBS£^6©2;&fl»iu rL-ifS^ 

^i*.^a«a**Bff-7»4, A*>7°3oot^tc 

J» [0 06 8] ^aa^^?7 <h UT, \3Jutz/*>-7&& 

fc^tzMSMv^rty-moysm wyy^y?-) 

U5 0 0um*^e> 8 0 0umigST-t£>'S># > {^^WlCO.— if 
3^©fi8W5*^hry^lc«ttSnTV><5. 

tt#>. ^j3.—)v±&<D3xh&wjmvTmfe¥y?- 

0~8 0 0mn®a!T?$>-g)^ 1 0 0 0mra?:®^_-&S^tf 

^yy°7 (DwmzmM^i-fzfc \z/urdrsy?<DWM 
[0 0 6 9] tswm&iH-i ' mzfuTdJiyzremet* « 

AsTdtisT. Sn-ZnE Sn-AgS> SfcBSn 
n-3. OAg-0. 5CuS:lHTUK 



17 

■$\ ¥*S#£!S9 (^mfc^y?. LSI*) *5«fctf:£ 

-;n o o o ti— tfS« l ooiBK^u**afe**» 
flrrszitaiTirnii, ;n ooo^a 

[0 0 7 0] fc*5, j&mmfflRVItzm&EVz.-- 

[0 0 7 l] ^^ya-J^UT, S 

[0 0 7 2] ?fflBS3§SUi2©JI|^^&^£^5 

£<ya, ls imv>*mfo^yzf tfasu o 

[0 0 7 3] ^©VJl^fy^ya-Mii 
[0 0 7 4] ^)VJ-^y^i>=L-)V\-mt5^m. 

[0075] grmmmmis&zpmfc^i; 

[0 0 7 6] itliLT, *77ty'j3>*ffli,* 
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[0 0 7 7] 02 8f4, #77»a« J ^>'Jn>g&3 0 

£o -t©8k •> 'J 3 ><?x;\0^ y>^t^ISJte 
^Bt-T-Sfei?), #5-SI38^«0— 8B©*lii£J8^TR 

01 3 is, ^mmzm^mmm^yu-^-h 

014, 015, 01 e\$frfm\^z>&Mm&ffi.<nW: 

[0078] trr, w&3m\zm^*>tiz>im&&ii <t 

LT, ^7XStSfctty'J 3>^Sffltt^. 
[007 9] v U 3 >0^$t^-0 t>OttiSmft 

IBJKfe£****. 014, 015, 01 eTfftffiMb© 
flsfkUTifiiaeRi t^bxus. 

[0 0 8 0] 01 4.a\Z7nt^o\Z. 1 

(mm\z&mi 2 0 wgrnrnzmziz^ 
5S^i?^^„ i38S*mf33imf40m^d^e., cu, a 

[0 0 8 1] ^iT, 01 4.b^-rj;5fc:, g3^/^ 

-><D±\zmr3tms 1 1 ozmi&t&o mmtmmi 

1 0<9ff^i5&trt3$J5~5 0um®J6H'e*SAi, «k 
ii7 Off * L < fi^J 1 0 2 0um-eab§„ «P B 1*&iJl 1 1 
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M^Z Z t*n?*<5. ISiS*K 1 -tCffflt&EISJI 2 Sr 1 1 KXBL 1 0 0 ZMtfCtZ. 

m-?zm&?%&&* ^(Dmms&Mnm&iis&zfmo i o o 8 5 ] ioti 100 sr^-srr-s 

iw^ft*r* - tsftra bT> E«ii<z>jre*Jiim6 1 7 * h u v 7*9 7 < ms*m»&% 

m^mmmBtx-m.^mmpm^m-^w^^m 10 mftz^vwutz. z<DMimnTz.y-y7.vuyyv 

m-rz>zt\z&K). if^y^mtm^m. mmm±v> »*. ■9-7 1* 777^^0. ^^scraa***^ 

mmwi^w^s^i^arr-s £ tan?^ i-ssie*^© -r-sfcs&ov^^t^So^o^-c^ 7*97 

Tsrutja: <5. a-fc, &mmmm<Dttn*mz-z> 7 h t,^mm<m^^-^ itcshlt * £ tan?* 

mfo : ti>3-—)Vi)*$m.^nzm (2^m> \z\t.\mom siBo-h^Bsmu 7*97hus?7h£*a«HWi*i' 

s&R&tg® i T^ifms-nsfc v>* ci tan?**. 3-&, ciom 2 cD^T^ffl-r-s 7 

»scd 2 ^tt^^K tx— iztmznzrz *, $ i o^tit^T797 hwii^u 

T.«A'fflfetTy?*q8**ti« m«^-e{i7* h [0 0 8 6] ^3©^i. »1 CXffjfetH«*^ ^ 

UV*5«kr«)t3#K«fc»5, 2*flfl^&BJME:«fcoTJ'S tt©^77 h 1^5*7 h*lS*«ffi«i©±K<«KU 7* 

BgbTfci^o HJV^7-rK:«k0, 797 b 1^*7 HclifflT"^- 
[0082] 017, 03 5 «, 1 ±<D 2&M Mz. y?7, V h©W?LI»&ffib 

OKi/V->*Sl/fct)«DT"*4. 01 7, 035© TjS*i^I«SrX<>5 L >7*LT^^0)i5t^ (g* 

W*fc-58R«-*««-C^UTVsS. ^ffl cfc 5 M [008 7] ±IE797 h 1/77 HM*fl»J;tf»9 

?li o oimfcizn%&w*w>m<& : 5\zm>*y t*£ >F7?x Mtt«*r*ciawtJir*?**^ -to-sui 

*e*^*l»tT*<c:tir<kr). 1t> 1*7*97 Mr«fc (1) Itt*>F797M4£#^S^^&Si£ 

^x®smm<&$m\z-?^7a77y?fr4iC\z<< mm3&M2±\zmmrz>fr* (2) 1*7*77 h 

[0 0 8 3] M^T, 014. cm ipMFEVz.- ^JLtTy^ *3cfc^€-®fiSlt*g^T, V770/N*7 

X9>->;WJ^7^bU77*97'f^ £ fc0»IE*t -5. !^lc:jifi:i;T7* h'J 7^97-f ^>U— 

^OM^e.'fei;-5i l J&* : &i^trr-5Clc!:^T*S. ^ [0 0 8 8] ±KSgl*^^3fe^®*^l3J;D. 01 

[0 0 8 4] 01 5. a. 01 5. bOXSlCt [0 0 8 9] KfcvC, 01 5. b^T^^'c:, 

iifeg^Kioi^ffioDBB^B^^g^r-smafLi o o 7^s«^t, ^(Di^timam^^ mzmft) izts 

&Mf&tz>o zotz. fejjmmm 5 tmmfo 1 u-ctf-> H797 h*m^ ^sts 1 tcma?L 1 o o 

» 9-71* 797 htCcfc^T, <&**?firr-5o 

mm 5 iciijl i o o c ttasn?**. » [ o o 9 0 ] nm^i 1 0 0 &m&t*4kmz* wmn 
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<D*m. mz^(D&mi j mmmzj& vTffigmm [0097] nmmw. 1 \z±v%>^ zutyy 

■r*j85«!6«»<5*«, 0~10. OTA*)l^*J-<Z>tfirtf £^*b«>S*-7V 7^77^^7X7^ 

&Kft*>. l~2. 0GPa£&5cfc 5 &JnX&#£&ffi-r& C {7 7-y? £ mZtl* 2 *BK:a«SttS. *r<<7>9 

£.fim&v\,^mMi&yimt>i*& < sauna ? ? v \sm^smmz% \^m&m\z.ox$x.^%> z 

[0091] *£aswm. mi.ttn'pw&fintiuyir [oo98]^ <o$mz ^t-jm 

(#) #15O~#2OOO0 g£r-!^L5t>0 <hlt8!l£n, vy-y)V^-yy^ffi%±ly 

wm?db%,z\t.im-£\si'\ **ifiW"ra#5 o o, # *T<&*<fc5;&bina^*^^S££K«fc0-!i->P 

6 0 0, #7 0 0, #8 0 0. #9 0 0, #1 0 0 0, ^77 h ©iPX^/J^tTCr^o — /f-f7>!?7 

#110 0, #1 20 0<Wrtt/$\ y^fi^ffl3lM®K^LT^£;^K©ira30, 

5<dt, ^d^iaiSHSri^rt" -a cfc ? \zm&mrz> [0099] ^t, *s*as«m4» 7x7^7^^ 

5C*5^T«ffl7L^H^-rStl->H^Xh^'» a*©^HiS<h, 7f7M7'^t^f^7>7 

tt, ^-¥fPJffl«»^ »3»»Slt*«^.Tti*Jlt 9»>^©56^JtW3u (1) iOX&te©Sig, (2) iP 

*«l^o mM^o)^-mm^mmms[M 20 im^(wm^ o) iaxm^<mm. (4) tarm* 

?L£LmmffifT-iMWffi\zmK2rLZ>&o\zw&2ra:^ i*mxn:to^&$m\zm?r%tBm* (5) inxfete 

t>wmm\z&*WLrttcM&. mm$.io>im\zmmjQ t, mi^mm&m&wmm.^ mm&o&jjte 

<h&-i«Gr>^ (757) {b*ffl3HfC [0 10 0] *T47>9 7y9ifi&< 

JHEEBTfi, U-1«raXT?^bfc^*^fC»LT JK7 /f^7>^77^^i<^t^fciUTfe. 

+|->H:/^Xh"t~-5/b*, +f->F:/vX h©gfgl?7.5 ~>y-y)V9 "7 V 9 &&&\zMgtMMtZ> tS^t^dMS 

&K)P&V\, -f * ° * ^ -7 9 ^^■f^TM^XnT^ < Z. £.fim$i 
[0 0 9 3] ir>Hy^7>h{CcfcOKil7Ll 00£U/& 

o©s©^$fis^-5«j;^t^$n-5^, ^o<j;5 mmmm^x^m^hnj:^ i&m%mfcz~?m?r 

\ZT-n&tc?z>z\£.\z&K>. 7>n»j9 j &mmto'3& *t&£Q&mi!wasBMmatt*a&y^*w£> ^ 

m<D&mm£\z&K)-gMiii o o<Dpmizf&nmwf& ^vuvyyzwmk-??*** i3?s\wm> 

[0094] 5 *^<«snT(r^4a«a!i« ^ in^uTgsim^ii-s^aiCD^aasrJSbT, v-r^a 

1 (DM (1 #cfcD t^^T, mSTL 10 0 diJKRfcStl* ^ 5 -7 £ - <t maJL^HSriO^'r 

oT-^fllOJiMlfiiklll 1 0 (^«^H2) ^D^7y^*S5aW$-a:fc«t«)o<0?&a«-S 

[0 0 9 5] KiTLl 0 O^fig^tlfc^, X«y^>^7* £n&©T?, a^miC«fc*^A**teT^ia:*itd« 

[0 0 9 6] igtUT, j£^i^CT,*ii7Ll 0 0*^ [0 10 2] ^V^T, H 1 6 I^T«fc 3 IC, *6^S&1 

rifrs^TfifiBafeR i i o o mm\z±vtz v © 1 ^ojt 2 ^jcdsh^ji srS^Mi^^rr m 

-f ^ p tr 7 -7 ^ ^r^Sf-So ^ ji?L 10 0 ©|*®M*<fc^«B3SS^©^M{-iB^ 
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[0103] ^mm\z^mm&m^^U5mt^< 

^£Tfi. 3^ K17L1 0 0©f*KK8i&ttBI£7.A"-.y 

urn. mx\zzuix/m<D&mwm^i,^i>\ ^ 

JK OKtntiAK) cwgd£WOtt»**bTi/iS. 
[0 10 4] *2©*8a3iB«9griEK:^h7^'r-f ^ 

[0 10 5] ^3®»t Kffi?LFW^«ft*m 

V\, WMSlCvWy (1) ftl&S 

®<D¥M14fr±K<fc£3^14©&§> (2) ^SW^t^fi 

[0106] ^<Dms\ztfm?z>x/^y?m\^ m-^ 

m2©^ £ h^o^oA/IB©^MT : foJ;^u^ ¥ 

m\z^xnmiumt.w^^->m^.t^--mxm 

[0 10 7] ±KSgl^fcSS 3 *<5W4 
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[0108] &*5. *6g^iaw7.s&©*a\ # 

[0109] sui(D3jgt'<to> ®a?Li 0 o^^rrs 
^sa3^m6^firr-5ci^i?*-5o ^©^^ 

xh^o&wmmm:^ >>>?ir?\zmm-z>m 

03^-r<fcp{C, {4^£/^>^©^SI5^^3 0 
0^S2rS®ft->-h (AC F) SJfl^T, ^SiS^ 

fc^zS=L—)\sZJ&ffc?Z>o grmWMSfa 6 © 2 X.M\Z 
Wu Cffl^t^a-^l 0 0 0 ^Ugate 1 0 
^Sfc*^IK«*Wf?\ M^^fcA*>^7 (2^ 

mmn>7i 
[0110] mt£> irf> 

SB 9 CD^SJ5^?tf v J-\Zfo CT\3./ufdrS>7* ( 1 'AM 

j» 0 OumODiefflt^S^td^io 7*>:/-!MXl*fflffin 
>7 F, tf-y?-^UT*?Il 5~8 0%, M*U<t4> £13 

o~6 5XC&*«k'5K:fiSrr*. 
[oiii] Stt/iT, mi&zftrci$v*>7'&m^T. 
&mwmmL6\z*mfcmm9%$m-? : bo ^oi^i 

n>Zf<Dif y5^lS*55 0a^ 5 0 0unSSTf*-5o i3H 

*«6 t#^se9tji^as^moM«/j^^^ 

>i^» ; feSfe*UTt>J;V\, /t>WX!9«2 00V 
40 ^9U*—$VX?t^oW}>W^>7°\Zt3.Z>£.. n>7° 

<mm*'h2 < fs.^z\ t\z& <ommm^tmr^-^ 
< >^**aft*-5 i^*H*^trti-Ttt«"r* ^ t tw <£ 

[0 112] ^UT> f^^^a-M^llSl 0 

\z$m&z>rz.isb<Dn>-7°7 (2^ija*>^o ^^rr 
[0113] 3ni:«to. ¥^*g«9 (tmfo^v 
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[0114] ±mT3Z¥mfc : tz?3--)i'&$g& \m&&u*&m&i<&%M u» 2$m <dzw 

mio\z$^rz>rcsb<Drt>'77 (2ymny-?) \zi&wm&&fi&2>z£x$>z>o i&mmsgfiL&ymfr 

"Amo^yzm^mzm^vx^o i^u jbk&s zm&nz&tmvzh&^u iot, 2$mt.Pcmf-o 

jws^ \sju&*>~77 (=^kwn>7) <m& m^<M&m&<Dm&£mmz-gffi&pm^(D%mm<m 

5?a-;H£3^a6tR 1 0 lC^rr*©*««fcV\, [0124] il ©#83i-fe 5 7"5r-f 7-f ^OtZT 

[0 115] 03Tte. ¥agtei£»9te2^fSt£ «^*«1®^ (l*ffi*<fc^23WB) 

SU ^t>ty^)V3-3->y'7 : £i?=>--)V*:J&$&Z>Z\tL «K*U Vfr&W'Z&'D&Z&^XWm&l&lfcT&o 

hXZ&Z\£lZS?-$iXbm\ JCBFLfc»©^^hftlBPbT*<itKJ:D» KB 

[0116] 2p^fi^J^^-5®Bg73feTtt. +h> H y 7L 1 0 0 |*lMtS«<Z>*g<h fS VXSb^ %XZZ> 0 

bft#^x*&> ^Un>atK*ffl^^"OB»aSfR**^ l^Tia. cu, ak Ag, Au, n i 4f d**tf «&n • 

Sfe. ^g*^10^{KIT, lJ->P^Xh{C«k0^ [0 12 5] m<DJfm*y-7b-7?y-4 yzfU-tXT* 

l&isnznffill 0 0©ft»tc, 3b*>frVtbm>*y H€r HMfiaD©Je>-3#«BlK:«k0, jgbli 0 0F^ 

[0 117] JfiflaSSl©-^ ■«*■>}* 7*9 ^fS%(CJ;0HlTM©B2^©Sfe'^->f5:SU> J 7.h 

XMC<fcD^$n-5J531?Ll 0 OCfill:, *6^U /V— >£J&£U U^-5^tCiy^>^cfct3TlB^ 

^mSBH^fiSrrS^i^^O, JHSH6RV1 1 0#g £#ftfr£= E«*l*H*SeiC?*S*i:RIfll> Cu. A 

[0 118] m^X. &M8d@&WL6 (DttXDM&ttklZ [0 12 6] Z<D&?\Z. *$mMXi3MMtl 1 0 0[^ 

ov^Twwrs. si8ii *iaaswtc:*^*«ift*as Mts«©*s ( 1 2 #p) oy&mm&&— 

0CDX@09)li#^*-5o [0 12 7] ^iT> 019. c \Ztf&& 5 \Z, M&H 

[0119] £-r, ^-^msmtmm. wm&sszm 1 o o\z3dmz3&£tz>. j&mnm-rvbmnmt 

*k&mu &mzj&v* ms-pmsommnm^m hmifc£*<Dffimfc3m^x^xg&&?te3mvk 

mtwm* mfi$mtk%mz&zts.^x&<„ aym^mA-x&^^^m^^o - mwwmxmmn 

[oi2o] m*x. mi 9. at^-fj;^ m— © ^ 1 o oiz3smx$fc^m&& wwr» ! * 

Kii?L i o o & wrs. ccD-y-> Fy^7.htCcko. [01281021 h mm* 5 mfroT 

i^s^K 1 vuz^ yzim&x*. Mmn 1 0 0 zimvrz t^\z. nma 100 <d*$$z 

[0121] m^x. mmm 1 ^ *?i9«©a5^ oy.T, *^ew^< h 2 0 0 tm 

[0122] m>*x. mi 9. h\zmt^o\z. tm& 0 o&v^rz&sttimgMxit. sBs^D-kT.*© 

wl 1 ©sii?L 1 0 0 &&vmmm 1 ©±ks3* 1 2 0 «asBfk. mji. ^(^kx@^bb#^x^ a 

zMf&rzo ±mmmm 1 tracts 7^ xvwsmmmsz, bfc<D*g&<DMmmimz 

[0123] ±mmm.mi trntztite* nrnni 00 ^0. nmmwM\zzyr^^$m^xm^^. 1 ©^s 
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?S»3JW H 2 0 0^5t, 2E]SJE^(D^JI^{C. 
1 ^<ftW#ifiT*^S«S15^ 2 0 1 j&n?*Tb£ 

[0129] a sic *as»ifrr h 2 o o s^-tsk 

[oi3o] wmm i <d i ^N»#isi!fg£-r3* 
3sg§&9-2 o i®±K:ti> x&jM-zj&f&zn&mfflm 

tx-$>K>. ^tuztenm&mfrzytswistii^—x 

[0131] te©«RWK£bTWU 1 <D±_\ZW. 

mmm-%\ztti'i^ mmmmm* i wmmtt 
i£T?«^-$-*5fete««R»-2 o i ©< «*Kjwrr*^t 
Tcb£„ ncD±5i3-mu» jfefewai5»'2oi*i*^fc 

htzzzmmvT, znztt&mft2 o i 
<d< \^Azwm-tn\t^\ 

[0 13 2] Sfcvr, 02 0. a^-Tcfc^^ mii7L 
1 0 0 f)VmZtltdmg&. 1 S3^1 2 o ^mara 
jgfcgl 1 0^#^§»»^«2^6^^-MBSi8iS3 

[0 13 3] i^T, 02 0. bi^-rd;'5{C, jftHtc: 

tafB^i <D$mmt&&mz\mv-z2bz>o 

[0 13 4] m&\Z. 02 0. c\Z^1r&?\Z. Jg^S 

[0135] $mgm&5&?&m&n>-Jfcti&tt 
mm-?$>z>.*$m&ttz£n& tmgMnztmma 

«SS®Ki*5J;^Jii36SS«6©^S{a^:#<^ 
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[0 13 6] HilJLl 0 0F*!g£««<Z*g» (1 

s^&> stk. &o*©n»«*#<iwjrc£5. 

[0 13 7] «&vc, 02 2:fccfc£*02 3Sffl<^T\ ^ 

[0138] irr, &2<Dmsmi£mm. mmmzm 

^ ZtiZimmL l <fc bT, #^;**«£;fcH>' u n > 

[0 13 9] m^T. 02 2. a\Z^C?£o\Z. i*->t* 
y^hJCj;0> *&g^l{Cflmi 0 OSJ&fcT 
-5. «&>T, JWHHRlK$^bfc-7>f*D*72/** 

[0 14 0] «&vc\ 02 2. btC^-T^'Stc:, 

m i ©«ffl?L i o o &&z%&mfa i <D±\zmm&Mf& 

[0141] mm2 t^mtrntomwi- mmm 
1 oymm, 1 0 0 ^(Dtmmsm^mtmmm 1 ±^ 
ojemifiro 1 1 0 mmmm2) m&mmzb 
z>o mm2^\zgffij&mi&mfm mz\-mmn 
oo©i mmm □ 0 > ^©^M-^a 

1110 (»^i5^B2) (DMmzttz^Twmm 
(DrAm(Dm?\M^wmz^Tm<. mi<mm^ 

30 ■Z^®&\Z\3&^9mZM<'?ti& IIW<^; 

[0 1 4 2] ^gliT, 02 2. c{C^-r^5lCl. 
BHL*&n!KitnfcJKeL 1 0 0 ^5 ! E«r-5o 1 ^ 

[0 14 3] 02 3. a fd^Tc}; o \Z. m^M 

i j $>mm2iimm* iBwysirc. 5 «g 

[0144] 023. bm^nra^msdmm 

IT, #«B3^^6^^£$-t±^„ 
[0 14 5] 2f^6S0tjT«, *6ig«^l±OIl^«y©iB 
mz£K). S317L1 0 0©Hnap««<fc«). ^SB3^ 
« 3 ^^figUfc^tC, l&^M 1 (DMWfl 1 0 0 ictfiiBc 

<d 1 )kwmm^&\s^^tt&$mft2 0 1 ©?g 
5<? &%%)%m\zWffiT?%z>* z\n\z£K>. #:<Dj:m-?tei& 
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[0 14 6] «&>T, 13^S^fe«fc^-@i3liS«*3«i; 



[oi5i] 2^sfiWTi±, w&mmz.%>rtz><xm 



[0152] i-c^stbT, sa«b/:i 



wm^^mm^mmm^^m^.^-r^o & jo x^y?iz&K> ? a j±mz&fc?n& -imfr^n 

xmrnz^zt. vyp^xhK&vmf&znfc®. y^zn^xh. nmft<Dftw±mz?n&mzmjfc? 

mtmmiizm?zwmmazmmMmm^&mz z^twz. nm?L<Dim£.mzsm\zm&-oz : £h- 

v&&2nrznm3i<mft\z.^<Dmm&3bz>z.£&~3% [0153] m=:©;^fc£bT, nmwixmv>tf& 

Wf&OTz&orfi&m) *7.nv*?\Z&.V1fr$L^*:<m. 5* hV<\m. : T-<Dm$:4^<-?Z>Jjmi&Z>o £©£ 

ib-D&Z&rim (Cu) %3&$:J&ffcTZ>m&\Z~D^Tm. o\Z. ftK£il«6-£K b < \m<m&$:fflmz-?& Z\ 

H6fc<fc£JH2 4«kr>9I&a i &«fc3K:» iS8ig*1£©-tf-> [0 15 4] |gH©;K££bT, 02 5^^^^ 

u*m) ©w?L5fe^i?<cJ ; n^^^T^-5^t mz7-i)^m^<om% nmw^mzmvrcm 

H UW£ d 3 , 1 ^©P P^OltM* d 2 *lKlck 0 . HilTL© 2 ^^SMiS^?© jt^t©BiJf£# 

dl>d3>d2ttoT0^„ 06i5<fct*02 4tC^ «i*U tot. *5r-f 7>9?*J Wm&WMZn 

t&o\z, z\(D<xmmmtbux^o)t>-r^m.^ ^ -&„ mL&2&Miz&T&5&rdi3smvfz>mt^ » 

fe^s. wtii> nmiL&fiaMizttL-DTtmgm 1 © 2 

[0 14 8] £©<fc5&<tm«^©ft5fciiS ^iJCD*®t37./^->^^^Srffl^Tlt^S:^T^ 

«3?RtBB^Kt3&:c>Tt»SfcJe), !Kl?L©[*lW::7./\- ^ Ssfc, *Ti^«|W«, #lxJ^1£©Jtf;:«^£*i 

\zf3iD^-r^ ^<Dm%-z#>^&z&z>$m3& a^bfcttsi©**'^ ssomjiJLtT./i-y^srh-s 

«&£nK<<£:S. 4#Ki, *&£I3S&£©^ite£ *fetbT> S«©i^t2^#J©M®^e>7A°-y^ 

ttlsl D&2hW@£ 0 (3 < Vi«as&J»«. iBfc:£©JH§;© [0155] mEfD-^kt bTte, 026 

WI/ggteBD&tm **^©TSPfCfiSM$n-5^# 40 ^g\Z&W.&MM^X lXftftfr<b?aL,<D7^y? : & 

WI&titt%&tt^ } 0^t<1S.-oT.^%>. &5rt>5— SSjILT, SS©2^0?|6]^^©X;t-/ 

[0 14 9] Si*©^C«fcS^ ma?LM7L^15#jfi ^*ff"5*&&«*«. 

fe-f»^e^©±SiJjfi^«l?©B3^»f^BEi^^^ [0 15 6] mE3, |gE©27*!rm, *1g©<^tl^K 

*984U*VMD»±. ^©l3^^*PFA^H-r^^-C gl^Jt^CtttLi:. %SWm (Cu/Cr) 

[0150] n?iite«t»K:*sw*<t»i»i. ma?L^M [0157] ^neosfeSffl^Tft^ssio*^ 

+)->H^*77hiPX©!^Kl?$§^^'f 7>^^ »©?«»/ ^JRi3»€^JSrr*it*nf€«. 

•y^fCck-Sfe©-!?*^ ^ [0 1 5 8] &*5, ±IS50©^^ -y-> H ^7. h 
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[oi5 9] ik^t, ±ss$3/mramv^mmm ->mm. 7*u;nws» jSux^^mmis, -ne>£ 

[0 16 0] £#^ftJi5CDlJIJPKiU ^ti^a-^ «ff«iBt^i»lt*##"r*«SI*iarr*^ 

**. ^S1©JI^0. 3~0. 5mmtU [0 16 4] ±IB^UfclSI»03'5. ^fSH^t 

i t-e®«iSKJK«*n*iS*affii« 5 -r*«HB» «*j**u -r a k 73 msk xxf;v 

it. Mt. wmm 1 o^i^bT^ 1/10^6 twgf^&MT 1 *^, 

[0 1 6 1] l^#3 0V-f^n*-h;kJ;0/h$<& -T3F, WfM5H. x— t^M" 3 F&£-f 3 

[0162] jftftlSfrJB 5 fi> t&H&£ 1 <k D^ct@^/JN [ 0 l 6 5 ] ftttrigftiJI 5 JBJ5fcJS©**««, 09*.K£x# 

•So -r&fc>*>> o. iGPa*Tia*iittw«©**ii [o 1 6 6] ■t^&m^A. znz&mmwfrzffi 

mmsoms. tmm%i j t<D i b(D<DWA&3:z-z>zt &®**^&££ig^KmbTcitie>©$Hii£ 

#Bit{c&^ t^^^a-^ loooi utwt m&s&^&v*. 

zm\z<mj>n&i'fc^£^5fiffi£i i £.v j p-?^o — [oi6 7] ^-t. b#©^ u-r3 u-r a m 

i oGPa^t*#tt(^©^«iwf ss^bb ^m^^^^^^m^mm^^m-^z. 

[0 16 3] CJITiraUTU**#»BlJB5©JgfifcJi! ^©illliM*--&fe-tr-5 d <hT?, fflM*lrt&£ 

-So lt«> mm\z\-&pmim mm2^ »&, ^ y h o tf-< zsry>t7Jfi i . o a> & i o . 

M^ffl^ ^nxt/is^u -f a HoflWEftia. swk-r^ t [ o i 6 8 ] j^it^:s*s*«»nH 5 ©mj»^ i ig©Ep 
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**Tf€T*. flWii. HBKJHi«3 0 75S4 0 5KCD^-X 
2 WlWcift LTi^J 5 0 

[oi6 9] ssic ^^*5ffl«isf®j»fcjaflBa 

1 0 0Cft> & 2 5 0t:*TOfeO^ffi^^^^ u 

g)**l 5 0*Cj@4 0 0t:OTT$>-5^tdta^L< ct 
»SS(Tg) #200 tK±T?iMlli, * 9 y >7im$L 

^S5m4<Dmmm^<Dmmu3vm^3 o oppm/ 

■C-2 0 0 E p l ^C®ttH7 f *r,. ftfc&gLi,4HMRff 

mmmz^-rgm-z,^ -imizte. zoimm 

SSDfc. 5 0-1 0 0 0 <Dffi@\ZA^ Tt, ^ 

[0 17 1] — ^ ^^g^ ( Td ) y^, 3 0 o^j^y. 
T?**C«bW33;L<, ^'Si3M*L<fi3 5 0 < CaJi 

~3 0(cal/a«3)V2ttt€;: tOTiSU>o 

^©^©^##±12^^/^;* 
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7^7 



20 



SO 



40 



«3 0j@T?^-5fi^^5 0j 

[0172] znz<DMmmL^mmmmvF-t~ftt--'£ 

[0 17 3] ±l^6fi^Jfc^^T«^f-^x*5cfc^ 

[0 1 7 4] 03 Otffl^T, 4«W^^*V<^ 

<X^X/\4 0 0OOT^Xy5 1 >i^rS (03 0 
(a) ) „ m,*T. \ 4 0 0 SMr§^ 

/HWi;\4 0 0^tS ®3 0 (b) ) . 
T,T/^7^x;\4 0 0^x 7 f>^ T> » 
fcigftJlH 6 *?©^/ X &M0£?% (03 0 (c) ) . 

[0 17 5] «HT, ■^/HX^xy\4 0 O^^f-ri 
# 7*aH0$©Sfcr©aSfc4 2 0^X y 5^>^bT ft 
*a»*«Wrr* (83 0(d)). M^T.«M(7 

^*^3ftT^*5WX*XA£ai=I©*K4 2 0 
(03 0 (e) ) . 

[oi7 6] m^m~<Dm.A i ottwxvx. 
a 4 1 o zmmitzmm-ztzib, D->vt^ xh1ZJ . 

0Sf§-©£*£4 1 0 fcJGBU 3 o (03 0 

»»T, ^-©S^4 1 0i^/H^»>X/\4 0 0CD« 
^J{3^r-5fc«6fc, SB-©g6IS4 l OCD^Eisj;^ 
^-©S«4 1 o©MS?L (n>^^ 430 

©rtftii-. 01 (g) izm-jzs&wKD&m&mmis 

[0 17 7] ftft^, ir©^5^4 2 O0±|;f 

-f-»yur, issiKtrs (030 (h) ) „ z.ti\z& 

[0 17 8] fcfc, Jl^rtffiifCDBIiKDjgj^^/t-r 
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*fe> ®S^4 i otTWx'W^ o o&itf 

^05*^4 2 0 <h5W 7.^X^4 3 0 tOP^C. % 
[0 17 9] ^QSWTii. 5Wx#x/\©±TK:ffc 

fe> JBBLt*> 1*^9^ Met DJWJEUTViSfc*, 
[0 18 0] ^£-fe>+h Wttfe>*, WdiifiS 

>1^^tilfeft J^tr >+»■ (yt-f073-^ 3- 
U— M*>ttt te> ifW©*W^fMflJ~>X^A, X 

[oi8i] Rh, *%m\zmv. $g&<DwmzM;-3€ 

[0182] 
[0M©f8¥&Ifc9i] 

[03] ^^icfliSBBBattiSr^rrs^H^-y^ 

[04] #«flt^^a-;i/€:SaaStRK^feb>S:«?S: 

[05] ^HJtc^^f*:^:^^.-^©— IQS^J^ 
t*4«0 

[06] ^7.»«tC-y->^> r 7Xht7^ hX>y5^> 

[07] *f6wc«sB2iia6«©— iafiw**tia 

[08] ajcJgqaicfiiSlBWaSSSr^rrs^I^^y^ 
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[0 9 ] *^ic^si3ji^©— mm^-rm 

[010] ^^{^-SBB^^S^T-Sv^^-y ^ 

[011] *milz.&Z>ffl®mfc$:tC?Z>-?)\s?-^y7 
^j.-;p©— #sfi£#)£*-r0 
[012] ^M13^«^*g$n-5¥^^-y 7om 

[013] ^^{c^-SiBilia^oSBSXieo^a-?- 

7/? -V— 1-0 

[014] 4^C«SB«^®i8fcDB®--«*^ 
-T0 

[015] imm\z.%^>w^tSL(DmsiM.(D-m^ 

-T0 

[016] ;43g9§^&i2i^&©SS^@©-^£*K 
T0 

[01 7] SB^<t-y->P^7.h^<t-5iKr : ?^$ ) ^^ 

«©is^£^-r0 

[0i8] ^Kai3«sB«at«®«iS£is©7D-^ 

i» t-0 

[019] *mm\mz>$mmm<Dm&ine>—ffl&^ 

[02 0] 4^K«*K«^««Bt3^®--«*w 
[02 1] ;Sffi?L£?S»U*i£i^ 

gfe$n/c^^^T0 

[022] *mnm&w%^<nm&zm<D--mtt^ 

[023] #^Hj{c^£gs&!^©®Bii§©-0iJ£^ 

30 T 0 

[02 4] -y^F^x v^vwmzM&vrzMmii 

[02 5] 1^>l<^^hC«fct)apM**T*^fc*fi» 

[026] s^©ma?L^S3^€r^firr^^s:^-r0 
[027] **^7.^s^(Tg) twmmm&mvktt 
•m&ss^©0 

' [02 8] tf^xaK^^Sy^Sfcfcffl^TBIBS 

^ [02 9] 2|^e^K:«*i3»aSS«o— 

[03 0] S>W nxn-y©SSBS^S:^-r0 
[031] +f> I 4 ^77 hfeldiOS^lCMTLSr^ 
1--5^S^"T0 

[032] *w%\z%&wB&WL<D-mm$:m-tm 
[033] ^weffsistftasfi©— iafi«*^Bi 
[034] ^^cff*i3i»3£«©--iafiw*w-ria 

[03 5] e3^t+»->l«^7> Hci'S&W^fc^ft 
ffi©SB^^^f0 

[?5H§©1&HJ] 

5» i-ibb&k 2-^j^b^ji 
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i o o -mmn i o i -nmiiftv&M. 

1 1 o-mmtmm 120- 

1 OOO-W^a-JP 



mi] 



[02] 
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[05] 
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; 0.26mm 1 

->i 




0.1mm 




Hi 1 



B16 



[01 6] 
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[01 2] 



012 




[01 3] 

013 



[017] [019] 

H17 019 






[02 3] 

[02 2] BZ3 
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II 8] 



[02 0] 



B31 B 



1 IMttfriasBWgMfrgWOT*** 
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&m 2002-359446 



[02 1] 

021 




0.1 mm 

r 



[02 8] [02 9] 



BBZB H29 





[03 2] 



032 



no 

/ 



120 , 

lOt — 



— 1 y 



2«« 



u u 



[03 3] 



@33 





[034] 



1334 
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[03 5] 
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H 0 5 K 3/00 
3/40 
3/46 



F I 

H0 5K 3/46 

H 0 1 L 23/12 
23/14 



T-73-h*(##) 



N 
Z 
N 
C 



W2)?mm mm mm. 

F?—M0%) 5E317 AA25 BB01 BB12 CC31 CD01 
GG14 

5E346 AA02 AA12 AA15 AA43 CC10 
CC16 CC32 DD03 DD17 DD24 
DD32 DD33 DD44 EE33 FF07 
FF17 GG15 GG17 GG22 GG25 
GG26 HH25 



